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ABSTRACT

For ZnS0,-Na,S0,-H,S0,-NaOH-H,O system, pH of solutions with different electrolyte concentrations was measured at
25°C and ionic equilibria were analyzed by using K-value method. Activity of water and activity coefficients of solutes were
calculated by Pitzer equation. The equilibrium concentration and activity coefficients of solutes were calculated from initial
experimental conditions. At high ionic strength of 4m, the pH values calculated were in good agreement with those measured.
In the experimental ranges of ionic strength of solution from 3.5 to 4.3 m, the mean activity coefficient of ZnS0Oy calculated
agreed well with those obtained from literature.
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Table 1. Interaction parameters for electrolytes at 25°C

Species By By
HCI 0.1775 0.2945
NaCl 0.0765 0.2664
NaOH 0.0864 0.253
Na,SO, 0.01958 1.113
ZnSO, 0.1949 2.883

Table 2. Estimated values for the interaction parameter of
ions at 25°C

Species Bo B
H* 0.101 0.0281
Na* 0.0 0.0
OH~ 0.0864 0.253
NeXa 0.01958 1.113
Zn?* 0.1753 1.77
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Bion-mn]ecule= Bion+Bmolecule ( 1 8)

Read (ZnS04) ini, (Na2S04)ini,
(H2S04) ini, (NaOH)ini, pH

i

Set actvity coefficients of all
solutes equal to one

i

Assume hydrogen and sulfate
ion concentration

]

Calculate concentrations of zinc ion, sulfate

ion and sodium ion from mass balance
hydrogen ion from charge balance

chemical complex from chemical equilibria

Calculate ionic strength and activity
coefficients of solutes
Caloculate acivity of water

Check( Criteria < Esp)

Print results

Fig. 1. Flowchart for the calculation of the equilibrium
concentration of solutes.

ZdeelZy A 113A A 1E, 2002



22 ek - ANERE - B
Table 3. Experimental conditions and calculated results
N (ZNSOy)ipi | (NASOg)iyi | (HpSOy)igi (NAOH);, pH pHe Ic a0
1 0.897 0 0.0095 0 2.25 2.38 3.52 0.981
2 0.890 0 0.0427 0 1.64 1.72 3.52 0.979
3 0.889 0 0.0854 0 134 1.40 3.55 0.977
4 0.889 0 0.1819 0 0.98 1.05 3.62 0.971
5 0.889 0 0.256 0 0.79 0.87 3.67 0.966
6 0.888 0 0.361 0 0.66 0.69 3.75 0.960
7 0.888 0 0.426 0 0.48 0.60 3.80 0.956
8 0.867 0 0.515 0 044 0.50 3.79 0.950
9 0.896 0 0.043 0.0234 1.70 1.85 357 0.979
10 0.895 0 0.0869 0.0469 1.42 1.54 3.61 0.977
11 0.895 0 0.0869 0.0894 1.67 1.72 3.65 0.977
12 0.896 0 0.173 0.0745 1.13 1.18 371 0.972
13 0.895 0 0.173 0.128 1.26 1.28 3.75 0.972
14 0.895 0 0.173 0.170 1.30 1.38 3.79 0.973
15 0.895 0 0.260 0.0639 0.87 0.93 3.76 0.967
16 0.895 0 0.260 0.126 0.98 1.00 381 0.967
17 0.895 0 0.260 0.192 1.08 1.09 3.87 0.968
18 0.895 0 0.260 0.258 1.19 1.19 3.93 0.968
19 0.895 0 0.260 0.345 1.30 1.38 4.00 0.969
20 0.901 0.128 0.012 0 2.14 2.27 3.86 0.975
21 0.900 0.128 0.0456 0 1.57 1.68 3.88 0.973
22 0.900 0.128 0.0869 0 1.32 1.38 391 0.971
23 0.900 0.128 0.173 0 1.04 1.06 3.97 0.966
24 0.899 0.128 0.261 0 0.86 0.86 4.03 0.960
25 0.896 0.132 0.043 0.0213 1.74 1.83 3.89 0.974
26 0.897 0.125 0.0929 0.0426 1.41 1.47 393 0971
27 0.896 0.132 0.0860 0.0852 1.70 1.69 3.98 0.972
28 0.896 0.125 0.176 0.0639 1.14 1.15 4.01 0.966
29 0.896 0.125 0.176 0.130 1.24 1.27 4.07 0.967
30 0.896 0.125 0.176 0.196 1.42 1.43 4.12 0.967
31 0.897 0.127 0.259 0.0638 0.95 0.93 4.08 0.961
32 0.897 0.127 0.259 0.128 1.01 1.00 4.13 0.961
33 0.896 0.127 0.259 0.200 1.13 1.09 4.19 0.962
34 0.896 0.127 0.259 0.255 1.25 1.18 4.24 0.963
35 0.896 0.127 0.259 0.323 141 1.32 4.30 0.963
36 0.896 0.127 0.259 0423 1.83 1.64 4.38 0.964
37 0.896 0.254 0.0869 0.0426 1.52 1.50 4.24 0.966

subscript(c:calculated)
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Fig. 2. Effect of H,SO, concentration on the distribution of
sulfate containing species.
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